F
or years, scientists and educators have assumed that most people pursuing PhDs in the biological sciences would want a career in academia. But, in fact, the majority choose other paths. The academy has yet to shift gears, however, in its advice to biology graduate students. Moreover, many early-to midcareer faculty members are also looking to make a switch, to follow the road not taken. They may opt to work for a government agency; an independent research lab; a major pharmaceutical company; a start-up in the biotech field; a botanical garden, zoo, aquarium, or museum; or any of a myriad of organizations.
"The options reach wherever we think they do," says marine biologist Edie Widder, president of the nonprofit Ocean Research and Conservation Association (ORCA), which she founded in 2005. Widder's success followed a winding trail. Her tale reflects those of numerous other biologists who have chosen a career outside academia.
After receiving a bachelor's of science (BS) degree in biology from Tufts University, Widder went on to a master's of science (MS) in biochemistry and a PhD in neurobiology from the University of California, Santa Barbara. She then joined the faculty of Florida Atlantic University's Harbor Branch Oceanographic Institution, where she conducted research for 16 years. "If you'd have told me that I'd eventually be running a successful nonprofit, discovering new species of bioluminescent jellyfish, designing instruments that measure light in the pitch-black deep sea, and becoming a certified scientific research pilot for submersibles, I'd never have believed it," she says. "The key is that I was always open to exploration, whether of the ocean depths or of career options."
On the basis of her work at ORCA, Widder has been awarded a MacArthur Fellowship. "Designing submersible instrumentation and other The answers, say most successful scientists in both traditional and nontraditional fields, may be summed up in one word: imagination. In choosing a life's work, they believe, there are as many possibilities as one can come up with.
For two decades or more, there has been discussion about the availability of fewer academic science positions, which has led to a need for new career options. But that is not to suggest that these options are second best. The aspirations of many scientists may be better matched with nonacademic fields.
Findings discussed in the National Academy of Sciences report Reshaping the Graduate Education of Scientists and Engineers, published in 1995, first indicated a sea change. That process has continued since the report, which highlighted the role of professional societies such as AIBS, came out almost two decades ago.
When the subject was first addressed, it was called alternative careers, then nontraditional careers; now it is nonacademic careers or simply careers in science, which reflects, many researchers say, a broader understanding of the possibilities open to scientists looking to find their career bliss.
We're not all the way there, however, according to results of a study published on 2 May 2012, in the journal PLOS ONE. In their paper, "Science PhD career preferences: Levels, changes, and advisor encouragement," coauthors Henry Sauermann, of the Georgia Institute of Technology, and Michael Roach, of the University of North Carolina at Chapel Hill, show that the attractiveness of academic careers decreases significantly over the course of a PhD program. Nonetheless, advisers still "strongly encourage academic careers over nonacademic careers," they state.
The authors base this conclusion on a national survey of the preferences of junior scientists in the life sciences, physics, and chemistry at tier-one US institutions. "Our results suggest the need for mechanisms that provide PhD applicants with information that allows them to carefully weigh the Feature costs and benefits of pursuing a PhD, as well as for mechanisms that complement the job-market advice advisers give to their current students." The researchers asked 4109 PhD students at 39 US research universities about their career preferences and how attractively they viewed academic, industry, government, and other options. The students were life scientists (59%), physicists (23%), and chemists (18%).
As these students progressed through doctoral programs, they became less likely to want an academic position after they graduated. "We always think that students desire a position in academia," says Sauermann, "but maybe that's far from the truth." He and Roach found that students in the later stages of their PhD programs had less favorable views of faculty research and teaching jobs than did students in earlier stages.
"Students may enter graduate school with overly positive views of a faculty career, and may change their expectations upon experiencing academic life firsthand," write the coauthors. "They may also learn about career paths outside academia and may come to appreciate their advantages."
Over the course of their graduate educations, 18.3% of the life science students found faculty research positions less attractive. The job sector with the largest increase in interest was government: Some 18.6% of the life sciences students said that they believed that government positions were more appealing. Although Sauermann and Roach are unsure of the factors involved, they think that the trend may be related to a perception that government jobs allow scientists to perform "academic research" without the stresses of tenure and teaching. Lifestyle-and the work-life balancemay also be a major concern.
Whether in government or other areas, Sauermann and Roach say, the majority of chemistry students-and Resources for choosing a biology career.
For those contemplating nonacademic ways of contributing to science and searching for a place to start the process, help has arrived in the form of several books and Web sites.
Among the best of these is Karen Young Kreeger's Guide to Non-Traditional Careers in Science. Although Kreeger focuses on bio logy fields in the book, the information that she presents is easily extrapolated to any other area of science. In individual chapters on career choices from science education to bioinformatics, Kreeger interviews practitioners in nontraditional fields. Readers get a sense of what it's like to work in these areas, what additional preparation might be needed, and how they accomplished the mindset switch often needed for a successful career that takes an alternative path.
Her advice includes the following: Do what makes you happy; a career change is a process of self-analysis to find a good fit. Don't go it alone; networking is often key to professional success and personal support. Try out a new area first by volunteering, doing internships, or otherwise gaining experience. Define yourself by your skills rather than your field. "For example," writes Kreeger, "if you're a meteorologist who uses computer modeling, start selling yourself as a computer modeler who applies that skill to meteorology."
In each career-specific chapter, Kreeger presents information on relevant professional societies, education and training programs, and job-hunting and networking outlets. "Often, you don't know the backgrounds of those with whom you work and interact," Kreeger writes. "There are scientists in places you may never have expected."
For those with an environmental science bent, Peter S. Fisk's To Boldly Go: A Practical Career Guide for Scientists is a tour through the often-foreign world of nonacademic science careers. It's a book about creating options and recognizing opportunities, two of the most important aspects of a successful nontraditional science career. Fisk cites the many transferable skills that scientists acquire along the way, from conceptualizing complex projects to working with the committee process to problem solving. To what extent do advisers and departments support students in pursuing academic positions, and to what degree are they supportive of careers in other sectors? "Encouragement for faculty careers and discouragement for industry careers are especially pronounced in the life sciences," write Sauermann and Roach, "where the share of graduates obtaining tenuretrack faculty positions is smallest." Even in chemistry, the authors state, where industry careers are more common, students feel that research careers in academia are still most strongly recommended.
"Administrators and advisors should consider career preferences when designing graduate curricula," the PLOS ONE paper states, "ensuring that students have opportunities to acquire the skills and knowledge required to perform in nonacademic careers that may not only be more readily available, but are also quite attractive to students."
Nonacademic careerists: From oysters to recycling
In fields from wildlife conservation to pharmaceuticals, from science funding to recycling, biologists have been plowing new ground. Mduma received a BS in wildlife ecology and zoology and an MS in zoology at the University of Dar es Salaam, and a PhD in zoology at the University of British Columbia. Before joining TAWIRI in 2003 and working his way up to director general in 2008, Mduma was affiliated with the Frankfurt Zoological Society's Africa program and was a research associate at the University of Minnesota. "My love of wildlife began at an early age," says Mduma. "In the town in Tanzania where I grew up, one could hear hyenas and lions. We were surrounded by these and many other animals of the savanna. Today, Tanzania and other African nations are facing a wave of poaching and significant loss of habitat. Species extinctions have become a great threat."
In choosing a career, Mduma advocates learning from your first love-in his case, appreciation of the natural world. "For me, everything that followed began with that. It led to the knowledge that understanding wildlife populations is crucial to the future of all of us."
Medicine in a beaker. Pharmaceutical companies, such as the New Jerseybased Merck, employ chemists, physicists, and biologists "of every description, including those in fields such as entomology," says Sheo Singh. Until his retirement this fall, Singh was the senior principal scientist in charge of discovery chemistry at Merck Research Laboratories. He earned a BS in chemistry and biology and an MS in organic chemistry from Gorakhpur University and a PhD in chemistry from Avadh University ( From coast to coast, our trash litters the landscape, but it doesn't stop at the shoreline. On submersible dives, scientists have spotted humanmade objects in the deep: crushed soda cans, ripped plastic containers, tangled fishing lines. "We need to find new ways of addressing pollution," says Levenson, from the micro-to the macroscale, and in every environment on Earth. "That leaves openings for as many answers-and careers developing them-as you can imagine."
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